Mycobacterium paratuberculosis is the causative agent of Johne's disease, a chronic enteritis in ruminants and in other animals. There has been interest in the potential role ofM paratuberculosis in the pathogenesis of Crohn's disease since Dalziel2 first drew attention to the similarities between Johne's disease in cattle and granulomatous enteritis in man (Crohn's disease). In recent years, analysis of long term cultures of Crohn's disease and other human intestinal derived tissues by several laboratories have yielded a variety of bacillary and spheroplastic forms of mycobacteria.3' The mycobacterial species detected were generally those species found in apparently healthy individuals. 6 M paratuberculosis has been cultured from Crohn's disease tissues but only after prolonged incubation and only in a very small minority of cases.7-'0 M paratuberculosis grows only very slowly cultured in vitro and some animal isolates have been especially difficult to culture, particularly those strains isolated from sheep.Ì S900 is a multicopy DNA insertion element, unique to the genome of M paratuberculosis.'2 Polymerase chain reaction (PCR) amplification, capable of both highly specific and sensitive detection of M paratuberculosis has been developed, based upon the DNA sequence of IS900.'3 IS900-PCR is capable of distinguishing M paratuberculosis from even the very closely related Mycobacterium avium subsp silvaticum. M avium subsp silvaticum is also known to cause chronic enteritis in animals'4 and contains IS902, a DNA insertion element unique to this mycobacterial species. IS902 shares homology with IS900. '5 In this paper we report the use of IS900-and IS902-based polymerase chain reaction for the specific detection of M paratuberculosis and M avium subsp silvaticum in long term cultures from Crohn's disease, ulcerative colitis, and noninflammatory bowel disease tissues.
Methods

MYCOBACTERIAL CULTURES
Long term in vitro cultures were established in MG3 broth from resection and endoscopic biopsy samples of intestinal tissue as described previously.'6 Tissue samples from 18 patients with Crohn's disease, five with ulcerative colitis, and six non-inflammatory bowel disease controls were cultured at 37°C for between two and six years and yielded acid fast bacilli or spheroplasts (Table) . Also included in this study were (5'-GTTCGGGGCCGTCGCTTAGG-3') and P91 (5'-GAGGTCGATCGCCCACGTGA-3') were selected to amplify a unique 400 base-pair (bp) fragment of the 5' region of IS900 (nucleotides 22-421).'2 From the 5' region of IS902, primers P102 (5'-CTGATTGAGATCTGACGC-3') and P103 (5 '-TTAGCAATCCGGCCGCCCT-3') were selected to amplify a 252 bp fragment (nucleotides 132-383), unique to IS902.1' All primer sequences were selected on the basis of minimal 3' base mis-match, freedom from involvement in predicted secondary structure in IS900 and IS902, and specificity in relation to the known DNA sequences of other related IS elements.' "9 The specificity of IS900 polymerase chain reaction for M paratuberculosis has already been shown.'3202' To demonstrate the specificity of the IS902 polymerase chain reaction used for M avium subsp silvaticum, genomic DNA from 25 bacterial species including 21 mycobacteria (see legend for Figure 1 ) was subjected to IS902 polymerase chain reaction in accordance with the protocol described below.
For polymerase chain reaction assays, 5 [il supernatant sample was added to 45 itl reaction premix consisting of 67 mM Tris-HCl pH 8 8, 16 .6 mM NH4S04, 3 .35 mM MgCl2 (6 mM for IS902-PCR), 1.7 mg/ml BSA, 0-2 mM of each of dATP, dGTP, dCTP, dTTP, 300 ng each of primers P90 and P91 (P102 and P103 for IS902-PCR), 10 mM f-mercaptoethanol, 10 culosis and M avium subsp silvaticum permits these known chronic enteric pathogens to be identified amongst a wide variety ofother environmental mycobacteria which are normal inhabitants ofthe alimentary tract.6 Growth ofthese normal mycobacteria in cultures from Crohn's disease, ulcerative colitis, and non-inflammatory bowel disease is to be expected.
In this present study undertaken blind, IS900-PCR detected M paratuberculosis in one third (six of 18) 
